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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a specific resistance 
measuring instrument that can improve efficiency in the cleaning 
operation of a probe. 

SOLUTION: A control part 6 of a specific resistance measuring 
equipment 1 has a mode switching means 7 for selecting a 
measurement mode or a cleaning mode. Also, the control part 6 
has a specific resistance measuring means 8, that moves at least 
one of a probe 3 (an arm 2) and a wafer 4 (a stage 5) for 
measurement, when selecting a measurement mode and, at the 
same time, brings the probe 3 into contact with the wafer 4 and 
measures the specific resistance of the wafer 4 by the probe 3. 
Further, the control part 6 has a cleaning means 1 1 that causes 
the probe 3 to hit against a cleaning wafer 10, when selecting the 
cleaning mode and eliminates foreign objects adhered to the probe 
3, thus eliminating the need for cleaning in the time-consuming 
measurement mode, when cleaning the probe 3 and quickly 
completing, the cleaning operation of the probe 3. 
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SPECIFIC RESISTANCE MEASURING INSTRUMENT 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] While moving at least one side of a probe and the wafer for measurement at a 
mode change means to choose measurement mode and cleaning mode alternatively, and 
the time of measurement mode selection In a specific resistance measurement means 
to contact a probe and the wafer for measurement and to measure the specific 
resistance of the wafer for measurement with a probe, and the time of cleaning mode 
selection The specific resistance measuring instrument characterized by having 
******(ed) the probe to the member for cleaning and having the cleaning means which 
removes the foreign matter adhering to a probe. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the specific resistance measuring 
instrument which measures the specific resistance of a semiconductor wafer using a 
direct-current four point probe method etc. 
[0002] 

[Description of the Prior Art] In order for this kind of specific resistance measuring 
instrument to contact a probe to a semiconductor wafer and to measure specific 
resistance, during measurement, some semiconductor wafers adhered at the tip of a 



probe, or that affix oxidized, and the contact condition of a probe and a semiconductor 
wafer became unstable, and it had the case where a bad influence was done at the 
repeatability and the accuracy of measurement of measured value. Then, in order to 
avoid generating of such fault, the cleaning activity for removing the affix of a probe is 
done. And as one of the cleaning activity of the, a probe is ******( e d) dozens times to 
the cleaning wafer or ceramic plate as a member for cleaning, and the method of 
removing the affix of a probe is adopted. 

[0003] Drawing 1 is the right-hand-side schematic diagram of the specific resistance 
measuring instrument 1. Moreover, drawing 8 is the flow chart Fig. showing the 
operating state of the specific resistance measuring instrument 1 at the time of 
cleaning. Conventionally, the cleaning activity of a probe 3 was done in the usual 
measurement mode except for the point which sets the cleaning wafer 10 on a stage 
instead of the wafer 4 for measurement (S30). That is, after the conventional specific 
resistance measuring instrument 1 will initialize the enumerated data of a counter if 
the cleaning wafer 10 is set on a stage 5 instead of the wafer 4 for measurement (S3l) 
when the need for cleaning of a probe 3 is produced (S32), it adds 1 to the enumerated 
data of a counter, and starts the actuation for measurement (S33). 

[0004] Next, if a stage 5 is moved to theta shaft orientations (S34) and a probe 3 
reaches a predetermined location to the cleaning wafer 10 while moving an arm 2 
(probe 3) to R shaft orientations Aftermoving a probe 3 to the direction lower part of H, 
making a cleaning wafer contact (S35) and carrying out the same measurement 
actuation as the usual measurement (S36), an arm 2 (probe 3) is moved to the direction 
upper part of H (S37), and 1 cycle in measurement mode is ended. And the 
conventional specific resistance measuring instrument 1 will end the cleaning activity 
of a probe, if the cleaning wafer 10 is removed from on a stage 5 after repeating the 
same actuation as this dozens times (X time) (S38) (S39). 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, in order to operate like the usual 
measurement mode except for the point which sets the cleaning wafer 10 on a stage 5 
instead of the wafer 4 for measurement at the time of the cleaning activity of a probe 3, 
the cleaning activity had taken much time amount to the conventional specific 
resistance measuring instrument 1. Therefore, offer of the specific resistance 
measuring instrument 1 which can shorten the cleaning time amount of a probe 3 was 
desired. 

[0006] Moreover, unnecessary errors (measurement-range over etc.) occurred at the 
time of measurement actuation (step of drawing 8 ), and the conventional specific 



resistance measuring instrument 1 had the problem that a smooth cleaning activity 
may be unable to be done, when a ceramic plate was used instead of being the cleaning 
wafer 10, since measurement actuation was performed at the time of cleaning of a 
probe 3. In addition, the tip of a probe 3 is formed with the ingredient with a usually 
high degree of hardness (for example, a tungsten-carbide alloy or an osmium alloy). 
Therefore, a probe 3 is ******( e d) to a hard ceramic plate, and the method of removing 
the affix of a probe 3 is adopted. 

[0007] In addition, when the affix of a probe 3 was removed in measurement mode, 
depending on the configuration of the charge of cleaning material, the cleaning activity 
of a probe 3 had to be done in manual actuation, and there was a case where a serious 
man day started. Then, this invention aims at offer of the specific resistance measuring 
instrument which can cancel the trouble of such a conventional technique. 
[0008] 

[Means for Solving the Problem] While the specific resistance measuring instrument of 
this invention moves at least one side of a probe and the wafer for measurement at a 
mode change means to choose measurement mode and cleaning mode alternatively, and 
the time of measurement mode selection In a specific resistance measurement means 
to contact a probe and the wafer for measurement and to measure the specific 
resistance of the wafer for measurement with a probe, and the time of cleaning mode 
selection It is characterized by having ******( e d) the probe to the member for cleaning 
and having the cleaning means which removes the foreign matter adhering to a probe. 
[0009] Here, said member for cleaning may be replaced with said wafer for 
measurement, and may be arranged, and may be beforehand arranged in part where 
said wafer for measurement is another. Since the exchange time amount of the wafer 
for measurement and the member for cleaning can be reduced when arranging said 
member for cleaning beforehand in the part different from said wafer for measurement, 
the cleaning time amount of said probe is shortened further, moreover, a mode change 
means - the contact resistance of a probe and the wafer for measurement ■■ measuring 
■- judging a mode change stage to be also at the contact resistance value **** -- the 
number of processing of the wafer for measurement - counting - carrying out - the 
counting - a mode change stage is judged by the result. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained in full detail based on a drawing. Drawing 1 is the perspective view of the 
specific resistance measuring instrument 1. Moreover, drawing 2 is the flow chart Fig. 
showing the operating state of the specific resistance measuring instrument 1 



concerning the gestalt of this operation. The specific resistance measuring instrument 

1 is equipped with the arm 2 which moves in the direction of H while moving to R shaft 
orientations, as shown in drawing 1 , the probe 3 fixed at the tip of this arm 2, the 
stage 5 which makes theta shaft orientations rotate the wafer 4 for measurement, and 
these probes 3 (arm 2) and the control section 6 which performs actuation control of a 
stage 5 etc. 

[00 11] And a mode change means 7 to choose measurement mode and cleaning mode as 
a control section 6 alternatively, A specific resistance measurement means 8 to contact 
a probe 3 and the wafer 4 for measurement, and to measure the specific resistance of 
the wafer 4 for measurement with a probe 3 when measurement mode is chosen, When 
cleaning mode is chosen, it has a cleaning means 11 to ****** a probe 3 to the cleaning 
wafer 10, and to remove the affix of a probe 3. 

[0012] Next, the operating state of the specific resistance measuring instrument 1 
concerning the gestalt of this operation is explained, referring to drawing 1 and 
drawing 2 . 

<Measurement mode> When measurement mode is chosen by the mode change means 
7 (SI, S2), it performs as follows with the specific resistance measurement means 8. 
First, if the wafer 4 for measurement is set on a stage 5 (S3), after initializing the 
enumerated data of a counter, (S4) and the 1st measurement actuation will be started 
and 1 will be added to the enumerated data of a counter (S5). Subsequently, after 
making R shaft orientations and theta shaft orientations carry out specified quantity 
migration of an arm 2 (probe 3) and the stage 5 (wafer 4 for measurement) (S6), an arm 

2 (probe 3) is moved to the direction lower part of H (S7), and a probe 3 is contacted to 
the wafer 4 for measurement. And the specific resistance of the wafer for measurement 
is measured with a direct-current four point probe method etc. (S8). After this 
measurement actuation termination, an arm 2 (probe 3) is moved to the direction 
upper part of H, and (S9) and the 1st measurement actuation are completed. And if the 
wafer 4 for measurement is taken out from on a stage 5 after carrying out X time 
activation of this the measurement actuation of a series of (S10) (Sll), measurement of 
one wafer 4 for measurement will be ended. 

[0013] <Cleaning mode> When cleaning mode is chosen by the mode change means 7 
(SI, S12), it performs as follows with the cleaning means 11. First, if the cleaning wafer 
10 is set on a stage 5 instead of the wafer 4 for measurement (S13), after initializing 
the enumerated data of a counter (S14), 1 will be added to the enumerated data of a 
counter and cleaning actuation will be started (S15). And after moving a probe 3 to the 
direction lower part of H and making it ****** to the cleaning wafer 10 (S16), the ** 



probe 3 is moved to the direction upper part of H (S17), and one cleaning actuation is 
ended. And if the cleaning wafer 10 is taken out from on a stage 5 after repeating this 
the cleaning actuation of a series of X times (S18) (S19), the cleaning activity of a probe 

3 will be completed. 

[0014] <Decision of a cleaning stage> Next, based on drawing 3 thru/or drawing 4 , how 
to judge a mode change stage with the mode change means 7 is explained. The gestalt 
of this operation measures the contact resistance of a probe 3 and the wafer 4 for 
measurement (sample), and judges a mode change stage based on the measurement 
result. In addition, when measuring the specific resistance of the wafer 4 for 
measurement with a direct-current four point probe method, generally, the contact 
resistance of a probe 3 and the wafer 4 for measurement is larger than the specific 
resistance of the wafer 4 for measurement, and the ratio reaches thousands times from 
hundreds times. 

[0015] Drawing 3 is drawing showing the circuit 12 with which the specific resistance 
measuring instrument 1 was equipped in order to measure the contact resistance of a 
probe 3 and the wafer 4 for measurement. If it is rCl-4»R when the potential 
difference of the both ends of an ammeter 13 is set to VA and the potential difference of 
the end of a voltmeter 14 and the end of an ammeter is set to VB in this drawing, the 
resistance of rCl and rC4 is rCl**(VA- VB)/I. It can ask as rC4**VB/I. Since this 
contact resistance is in inverse proportion to the touch area of a probe 3 and the wafer 

4 for measurement, if there is an affix at the tip of a probe 3, a touch area will change 
and contact resistance will change as that result. Then, rCl is compared with rC4 and 
the thing of a probe 3 and the wafer 4 for measurement for which the instability 
(extent of the dirt at the tip of a probe 3) of contact is judged becomes possible by 
detecting that the ratio became larger than a predetermined value.. 

[0016] Drawing 4 is a flow chart Fig. for judging a cleaning stage based on 
measurement of the above-mentioned contact resistance. That is, in the gestalt of this 
operation, if a contact resistance value is measured (S20) and the ratio of rCl and rC4 
doubles [ more than ] (S2l), the alarm to which cleaning is urged will be emitted (S22). 
If an operator operates the mode change means 7 after checking an alarm and the 
cleaning activity of a probe 3 is done, he can avoid aggravation of the accuracy of 
measurement resulting from the lack of cleaning. 

[0017] Drawing 5 is the control-block Fig. of the specific resistance measuring 
instrument 1 concerning the gestalt of this operation. As shown in this drawing, it has 
the contact resistance test section 15 which has the program which performs the 
activity flow shown in the circuit 12 which shows the specific resistance measuring 



instrument 1 to above-mentioned drawing 3 , and drawing 4 . Based on the signal into 
which this specific resistance measuring instrument 1 was inputted through A/D 
converter 17 from the specific resistance test section 16 or the contact resistance test 
section 15, a control signal is outputted to a display and a control unit 18, or the stage 
probe actuation activation section 19 from a control section 6. 

[0018] In addition, although the gestalt of the above-mentioned operation is the mode 
in which an operator operates the mode change means 7 based on the alarm emitted 
from the contact resistance test section 15, it inputs an alarm signal into a control 
section 6, and you may make it operate the mode change means 7 automatically by the 
control section 6. Moreover, counting of the processing number of sheets of the wafer 
[ finishing / measurement ] 4 for measurement is carried out with a counter, when it 
becomes predetermined number of sheets, a control signal is outputted to the mode 
change means 7 from a control section 6, and you may make it operate the mode 
change means 7 automatically, without forming the contact resistance test section 15. 
[0019] according to the gestalt of these above operations, at the time of cleaning mode 
activation, since migration to R shaft orientations of an arm 2 (probe 3), the migration 
to theta shaft orientations of a stage 5 (cleaning wafer 10), and measurement actuation 
of a probe 3 are omissible, the cleaning working hours of a probe 3 can be boiled 
markedly, and can be shortened, and the increase in efficiency of a cleaning activity can 
be attained. 

[0020] Moreover, according to the gestalt of this operation, at the time of cleaning mode - 
activation, since measurement actuation by the probe 3 is not performed, fault of 
generating of a measurement error is not produced and a cleaning activity can be done 
smoothly. Furthermore, according to the gestalt of this operation, at the time of 
cleaning mode activation, since migration of an arm 2 or a stage 5 and measurement 
actuation of a probe 3 are not performed as described above, it cannot be concerned 
with the configuration (sample configuration) of the cleaning wafer 10, but a series of 
cleaning modes can be performed automatically, and the increase in efficiency of a 
cleaning activity can be attained. 

[0021] Drawing 6 is the perspective view of the specific resistance measuring 
instrument 1 in which the gestalt of operation of the 2nd of this invention is shown. 
Moreover, drawing 7 is a flow chart Fig. at the time of cleaning mode activation of this 
specific resistance measuring instrument 1. 

[0022] The specific resistance measuring instrument 1 concerning the gestalt of this 
operation arranges the cleaning wafer 10 beforehand to the exterior of a stage 5, the 
cleaning wafer 10 is set to a stage 5, or it skips the process which takes out the 



cleaning wafer 10 from a stage 5, and shortens cleaning working hours further rather 
than the gestalt of implementation of the above 1st. That is, if drawing 7 is compared 
with drawing 2 , the executive program of the cleaning activity concerning the gestalt 
of this operation will be devised so that, and step 13 and step 19 of a flow chart which 
are shown in drawing 2 may be lost. 
[0023] 

[Effect of the Invention] When cleaning a probe since this invention is equipped with a 
specific-resistance measurement means operate at the time of measurement mode 
selection, and a cleaning means operate at the time of cleaning mode selection and it 
also has the mode change means which can moreover choose measurement mode and 
cleaning mode alternatively so that clearly from the above explanation, it becomes 
unnecessary to clean in the measurement mode which time amount requires, cleaning 
time amount can shorten, and the increase in efficiency of a cleaning activity of a probe 
can plan. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The perspective view of the specific resistance measuring instrument in 
which the gestalt of operation of the 1st of this invention is shown. 

[Drawing 2] The flow chart Fig. showing the operating state of this specific resistance 
measuring instrument. 

[Drawing 3] Drawing showing the circuit with which the contact resistance test section 
of this specific resistance measuring instrument was equipped. 
[Drawing 4] The flow chart Fig. for judging a cleaning stage. 

[Drawing 5] The control-block Fig. of this specific resistance measuring instrument. 
[Drawing 6] The perspective view of the specific resistance measuring instrument in 
which the gestalt of operation of the 2nd of this invention is shown. 

[Drawing 71 The flow chart Fig. showing the operating state at the time of the cleaning 
mode of this specific resistance measuring instrument. 

[Drawing 8] The flow chart Fig. showing the operating state of the conventional specific 

resistance measuring instrument. 

[Description of Notations] 

1 Specific Resistance Measuring Instrument 

3 Probe 

4 Wafer for Measurement 



7 Mode Change Means 

8 Specific Resistance Measurement Means 

10 Cleaning Wafer (Member for Cleaning) 

11 Cleaning Means 



Abstract^ 

PROBLEM TO BE SOLVED: To provide a specific resistance measuring instrument 
that can improve efficiency in the cleaning operation of a probe. 

SOLUTION: A control part 6 of a specific resistance measuring equipment 1 has a 
mode switching means 7 for selecting a measurement mode or a cleaning mode. Also, 
the control part 6 has a specific resistance measuring means 8, that moves at least one 
of a probe 3 (an arm 2) and a wafer 4 (a stage 5) for measurement, when selecting a 
measurement mode and, at the same time, brings the probe 3 into contact with the 
wafer 4 and measures the specific resistance of the wafer 4 by the probe 3. Further, the 
control part 6 has a cleaning means 11 that causes the probe 3 to hit against a cleaning 
wafer 10, when selecting the cleaning mode and eliminates foreign objects adhered to 
the probe 3, thus eliminating the need for cleaning in the time -consuming 
measurement mode, when cleaning the probe 3 and quickly completing the cleaning 
operation of the probe 3. 

[Translation done.] 
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^$ix ( S 2 0 ) , r c , k r C4 ^it* s 2fgm±fc : 5r-l>k 
(S2 1) , 7V-->?'Zm-T7-J»£m-& (S 

22) . msmte. r^-^mmm. t-pwfR 
? u-^y^j£tjgH-f-&a!isfi*«o»fb*iii]Bt-* 

[0017] H5«. *HJficO^«l^^l»Jtffi!fl:S!l^ 

i <7)$ijfjir o -y ^ mx-fo h . i <oiatc^-r i o , ibs 

«S!I^» 1 (4. ±1511 3 1 2 k H4 \Z7Ftft 

M7v-zmn^z>y°v7 7^bZtt&mw&mmm 
ta^gpi 6^Mstjtsj^a5i 5j&»feA/Dsawsi 

7^^LTA73$^S-^^S^^T, fM0P»64>&& 
^95 • 1 • To-7 iJ^H^gP 1 9 

[ 0 0 1 8 3 JJE^SOfc^SWi, fSR^jWJfWaft 
WW^m **MW« J: 7 *JBWT*4*«, T7-A(i 
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[0019] a±.<7)£ o ttmmwmmizxtitf^ 9 y 
aio) co©«rtri6j^<o^i&; st/rn-7'3ii0l£i 

[ 0 0 2 0 ] *mmco&miz£tuz. 9 o~-y^ 

H^TB§t(i , 7o-7 3 £ i ^SJ^IMI^fi^ft 

miz , ^fus&cD^ffiuc i tiff . ? y y ^ - f mn 
mziz. ±.mitz£ot,z~T-2±2*?x^-i;5<mmR 

9' • fiWM 0<DI£K tcM^^T, -j1 

y -->-^- H £ St&fWcfi 1 d <! i: #T*§ . ? U 

[ 0 0 2 1 1 H6(4. *m&f&2<7)mm<7)&mz^-f 

Mfe$s 1 (09 V-->9"£- KHfrl^t:*i«t& 70-f 
A—b0T£>&. 

[0022] 4mo^£ffi*Jt£&3l£» 1 «» 7 
'J >y *7x. 10JXf-y5 iJO^tC^lB 
■ LTfc#, ?y—-yf- <7x-;M OSrXf— y'5 

: j 5&t>m*) m-tumm^ t , ±ssm 1 <ommmm 

*£tt*»E8ISfc:« h9 x ) — — y ^tf^gSfr 



[01 ] 




ia2^-r^n— f-v— h^Xf 7 71 3^X^>y 
[0023] 

•j -^y?-*- h*aw?>*K:fraw & 9 y -- yy^mt 

Zffiz.X& 0 , L*»tai}&t- K i: 9 V -~y9*- K 
To-^^y— -y^Srfrd^s BfP H 1c7)^-l> 

aue^E- k-w y --y^'Sr-r^>^*^< & o , ? y 

[0iB«O«#=flrSiBB] 

[HI ] ^JWIIOSS 1 <^HificOJBJ!S*^f JfcfflSEfflSS 
[H2] HJ^«3IS»<0fHHi«}BS:^7o-Tf--v-- 

[03] Nii^fiM^scoiei^taaB^iBfciffli htitz 

0SSSr*-r0. 

[04 ] ^ v--y?*m*W8i^'htz#><r>7u-i--r 

-Ma. 

[05] RJiffitn3^»W«I»7'o -y ? 0. 
[06] *^bJOH 2 <0SHfi«0?g»*^-JtffitfEM€» 
OM1S0. 

[07 ] Isj JrtmtS«!l^t5<=o ^ y--y^- H^icfett 
l»#K)*c©Sr^-r 7 o-f-v- h 0. 

[08] ^*OJtffitn:a«^^)^»««§«r^-r7a-f- 
A—b0. 
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